Growth pattern and specificity of attachment of lagoon crab (Callinectes amnicola) fouled with barnacles (Chelonibia patula) from Lagos Lagoon, Southwest Nigeria by Lawal-Are, A.O. et al.
Introduction
Crabs are economically important shell-fish that share the same phylum Arthropoda with other successful animals withexoskeletons such as insects and spiders with over 42,000 extant species. These crustaceans with broad, compactbody and abdomen which is greatly reduced and tucked away underneath the cephalothorax (Hickman et al., 1996)
are related to lobsters, shrimps and crayfisf and belong to the same subphylum malacostraca with barnacles. Barnacles unlike
crabs belong to the order Cirripedidia while crabs belong to order decapoda. The crabs are so numerous with many families.
These can be grouped into t\\ 0 broad categories. infra order Brachyura (true crabs) and infra order Anomuran (false crabs).
According to Schneider (1990). Brachyurans can be divided into the family Calappidae, Graspidae, Gecarcinidae, Geryoru-
dae, Hornolidae, Majidac, Ocypodidae, Ocypodidae, Xanthidae and Portunidae.
The Lagoon crabs, Caflinectes amnicola which favour brackish bays, are the most edible crab along the coastal habi-
tats in the temperate, subtropical and tropical regions (Carmona-Suarez and Conde, 1996). The blue crabs due to their eu-
ryhaline nature are more widely distributed in our water. According to Lawai-Are and Kusemiju, 2000: the Lagos Lagoon
supports a major crab's fishery based on the abundance of the blue crab. The blue crabs, C. amnicola are mostly omnivores
(Warner, 1982) and will eat any vegetable or animal matter preferably freshly dead or freshly caught. They also will crush and
eat young oysters or clams. According to Zimmer (2004), the most frequently noticed parasite of crabs is the rhizocephalan
barnacle of the genus Sacculina. Crabs could also have a symbiotic association or commensal isms. Example of such relation-
ship is the one between crabs and barnacle, Chelonibia patula (William, 1984).
Barnacles and their larvae are distributed throughout the world because of their attachment to the bottoms of ships.
They also use their calcareous plates to attach solidly to floating timbers, large fish and shellfish. The unwanted colonization
of a substrate in aquatic environments by a diverse array of organisms is known as "Biofouling" (Anderson et. al.; 2003).
According to Panehal, (1984), biofouiing is simply the attachment of an organism or organisms to a surface in contact with
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• C o n d i t i o n f a c t o r ( K ) . T h e c o n d i t i o n f a c t o r ( K ) h e r e i n d i c a t e s t h e s t a t e o f g e n e r a l w e l l b e i n g o f t h e c r a b f o u l e d
w i t h b a r n a c l e s , w a s d e t e r m i n e d u s i n g t h e e q u a t i o n b e l o w :
K = W O W ( G a y a n i l o a n d P a u l y , 1 9 9 7 )
e
W h e r e W = w e i g h t o f t h e c r a b i n g r a m s , L = c a r a p a c e l e n g t h i n c e n t i m e t e r s , K = C o n d i t i o n f a c t o r .
• S e x r a t i o . T h e r a t i o o f m a l e t o f e m a l e w a s d e t e r m i n e d b a s e d o n t h e t o t a l n u m b e r o f m a l e a n d f e m a l e c r a b s t h a t w a s
s t u d i e d . T h e c h i - s q u a r e ( X 2 ) t e s t o n t h e s e x r a t i o w a s c a l c u l a t e d u s i n g t h e f o r m u l a :
x ' = ( O b s e r v e d - E x p e c t e d ) 2
E x p e c t e d
W h e r e W = W e i g h t o f c r a b s i n g r a m s , L = L e n g t h o f c a r a p a c e i n e m , a = r e g r e s s i o n c o n s t a n t , b = r e g r e s s i o n
c o e f f i c i e n t .
L o g W = L o g a + b L o g L ( P a r s o n s , 1 9 8 8 ) ( P a u l y , 1 9 8 3 ; P a r s o n s , 1 9 8 8 )
M a t e r i a l s a n d M e t h o d s
T h e c r a b s u s e d f o r t h e p r o j e c t w e r e c o l l e c t e d f r o m L a g o s l a g o o n w h i c h i s t h e l a r g e s t b r a c k i s h w a t e r b o d y o f t h e s o u t h e r n
l a g o o n s y s t e m i n N i g e r i a ( W e b b , 1 9 5 8 ) l o c a t e d b e t w e e n l o n g i t u d e 3 ° 2 3 " E a n d 3 ° 5 3 " a n d l a t i t u d e 6 ° 2 6 " a n d 6 ° 3 7 " N ( F i g .
I ) . T h e l a r g e s t l a g o o n a l o n g t h e W e s t A f r i c a n c o a s t ( t r o p i c a l e s t u a r y ) , a c c o r d i n g t o F . A . O . ( 1 9 6 9 ) , h a s a s u r f a c e a r e a o f 2 0 8
s q u a r e k i l o m e t e r s . T h e l a g o o n i s a n e n v i r o n m e n t w i t h a n a v e r a g e d e p t h o r 1 . 5 m ( B r o w n a n d O y e n e k a n , 1 9 9 8 ) a n d o p e n s a l l
t h e y e a r r o u n d ( O n y e m a e t a l . , 2 0 0 3 ) .
C o l l e c t i o n o f s a m p l e : T h e c r a b s u s e d i n t h i s s t u d y w e r e c o l l e c t e d f r o m B e t t c r - L i f e f i s h m a r k e t o f M a k o k o j e t t y b e -
t w e e n A p r i l a n d S e p t e m b e r , 2 0 I I . C o l l e c t i o n o f c r a b s w a s d o n e r a n d o m l y a s t h e y w e r e b e i n g b r o u g h t f r o m t h e c r a b p o t s ,
w h i c h w e r e s e t i n t h e l a g o o n . T h e s a m p l i n g w a s b a s e d o n t h e p r e s e n c e o f b a r n a c l e s o n a n y p a r t o f t h e c r a b , a n d t h e y w e r e
i m m e d i a t e l y p r e s e r v e d i n i c e d - c o o l e r a n d l a t e r t r a n s f e r r e d i n t o a d e e p - f r e e z e r i n t h e l a b o r a t o r y p r i o r t o e x a m i n a t i o n .
T h e c r a b s w e r e r e m o v e d f r o m t h e f r e e z e r a n d a l l o w e d t o t h a w . E x c e s s w a t e r w a s r e m o v e d f r o m t h e s p e c i m e n s u s i n g
f i l t e r p a p e r . T h e c a r a p a c e l e n g t h o f t h e c r a b w a s m e a s u r e d t o t h e n e a r e s t c e n t i m e t e r s f r o m t h e e d g e o f t h e f r o n t a l r e g i o n t o t h e
t i p o f t h e c a r a p a c e b a c k w a r d u s i n g a s i m p l e m e a s u r i n g b o a r d , t h e c a r a p a c e w i d t h w a s a l s o m e a s u r e d u s i n g a v e r n i e r c a l l i p e r .
T h e t o t a l w e i g h t o f t h e c r a b s w a s t a k e n o n a S a r t o r i o u s T o p L o a d i n g B a l a n c e ( M o d e l 1 1 0 6 ) t o t h e n e a r e s t t e n t h o f a g r a m . T h e
w e i g h t a n d l e n g t h o f t h e l e f t a n d t h e r i g h t c h e l i p e d w e r e m e a s u r e d t o t h e n e a r e s t c e n t i m e t e r s u s i n g a v e r n i e r c a l i p e r . B a r n a c l e s
o n t h e c r a b s p e c i m e n s w e r e d e t a c h e d u s i n g a s c a l p e l . A l s o , t h e l o c a t i o n ( s p e c i f i c i t y ) a n d a b u n d a n c e o f i n d i v i d u a l b a r n a c l e o n
c r a b w a s r e c o r d e d . T h e r e l a t i o n s h i p b e t w e e n t h e c a r a p a c e l e n g t h - f r e q u e n c y d i s t r i b u t i o n s w a s e s t a b l i s h e d a n d t h e c u m u l a t i v e
w o r k e d o u t . F o r t h e s t u d y o f t h e g r o w t h p a t t e r n , d a t a f o r t h e c a r a p a c e l e n g t h - w e i g h t r e l a t i o n s h i p a n d c a r a p a c e w i d t h - w e i g h t
r e l a t i o n s h i p w e r e c o m p i l e d . T h e r e l a t i o n s h i p b e t w e e n t h e c a r a p a c e l e n g t h a n d w e i g h t o f t h e c r a b w a s e x p r e s s e d b y t b e l i n e a r
r e l a t i o n s h i p e q u a t i o n :
F i g . 1 : L a g o s l a g o o n s h o w i n g s a m p l i n g s i t e
w a t e r f o r a p e r i o d o f t i m e . T h e p r o b l e m o f b i o f o u l i n g i s m o r e s e r i o u s i n t r o p i c a l w a t e r s . C o l d w a t e r s h a v e a l o w p r e v a l e n c e o f
b i o f o u l i n g , p e r h a p s b e c a u s e o f t h e p h y s i o l o g y o f t h e o r g a n i s m s r e s p o n s i b l e ( P a n c h a l , 1 9 8 4 ) . T h e m o s t v i s i b l e a n d p r o m i n e n t
f o r m s o f f o u l i n g o r g a n i s m s a s r e p o r t e d b y A n d e r s o n e t a l . ( 2 0 0 3 ) a r e b a r n a c l e s , m u s s e l s , t u b e w o r m s , a c s i d i a n s b r y o z o a n s a n d
s e a w e e d . T h e f o c u s o f t h i s s t u d y i s t o s t u d y s o m e a s p e c t s o f b i o l o g y o f t h e l a g o o n c r a b , C a l l i n e c t e s a m n i c o l a a n d d e s c r i b e
V l t h e d i s t r i b u t i o n o f t h e e c t o s y m b i o t i c b a r n a c l e , C h e l o n i b i a p a t u l a o n t h e h o s t c r a b .
P R O C E E D I N G S O F 2 8 T H A N N U A L C O N F E R E N C E , N O V . 2 5 - 3 0 , 2 0 1 3
Only twelve of the lagoon crabs examined was heavily fouled with barnacle. The crab with minimal number of at-
tached barnacles was 2 while the maximum number was J 36. Four different locations on the C. amnicola were fouled by
C. patula: the carapace (91.6%), the cheliped (3.7%), the abdomen (4A%) and the fifth leg (0.3%). Barnacle ectosymbionts
were most abundant on carapace than any other target examined (Plates 1, 2 and 3). Figure 4 shows the summary of barnacle
distribution and frequency on C. amnicola from Lagos lagoon (April-September, 20 II) and it shows that the carapace of C.
amnicola is mostly fouled by C. patula.
Carapace width
Number % frequency
Size Group Range (cm)
Small 3.5 - 8.4 6 0.7
Medium 8.5 - 12.4 612 75.6
Large 12.5-16.4 192 23.7
Total 810 100
Table 1: Summary of carapace width frequency distribution (by size group) of C. amnicola from Lagos Lagoon (April-September 2011).
The population was further divided into three size groups as shown in Table I, as small crabs (CW:3.5 - 8.4cm),
medium (CW:8.5 - 12A) and large (CW: 12.5 16.4). The medium size groups (75.6%) of C. amnicola were predominant.
Fig.3: Carapacewidth frequency distribution of Callinectes amnicola with barnacles.




The carapace width frequency of C. amnicola is shown in Fig. 3. The carapace width frequency polygon showed that
the size group: 11.5 - 12Acm 47.9%) was m.=.o::_:stc..:a.:..:bc.:u:.:.:n:.:.:d.=an:.:.t:.:.. _
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Fig. 2: Carapace length frequency distribution of C. amnicola with barnacles (April-September 2011).
Carapace length (em)








This was carried out to test for any significant difference in the sex ratio of the crabs from the expected I: I ratio.
Results
A total of 810 specimens of C. amnicola fouled with Chelonibia patula were studied for length and width frequency distribu-
tions between April-September, 2011. Carapace length of C. amnicola examined ranged from 3.8cm-8.6cm while carapace VI
width ranged from 9.5cm-15Acm. The largest specimen of C. amnicola collected weighed J65.0g while the smallest weighed
53.1 g. The carapace length frequency polygon of C. amnicola showed distinct size groups. The size group: 6.5cm-7 Acm ::l
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F i g . 4 : B a r n a c l e d i s t r i b u t i o n a n d f r e q u e n c y o n C . a m n i c o l a f r o m L a g o s L a g o o n .
F
K E Y ' C P - C a r a p a c e , C H - C h e l i p e d , A B M - A b d o m e n , L G - S w i m m i n g l e g
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D i s t r i b u t i o n o f b a r n a c l e
L o c a t i o n o n c r a b s
N u m b e r o f c r a b s
%
N u m b e r o f b a r n a c l e s %
a t t a c h e d a t t a c h e d
C P 8 1 0 1 0 0 4 7 4 6 9 1 . 6
C H 1 1 2 1 4 1 9 4 3 . 7
A B M 1 4 2 1 8 2 2 6 4 . 4
L G 2 2 3 1 8 0 . 3
T o t a l
5 1 8 4 1 0 0
T a b l e 2 : S u m m a r y o f b a r n a c l e d i s t r i b u t i o n a n d f r e q u e n c y o n C . a m n i c o l a f r o m L a g o s L a g o o n .
P l a t e 3 : D o r s a l v i e w o f C . a m n i c o l a w i t h a b u n d a n t
b a r n a c l e s a t t a c h e d o n t h e c a r a p a c e a n d c h e l i p e d s .
P l a t e 2 : V e n t r a l v i e w o f C . a m n i c o l a w i t h b a r n a c l e s
a t t a c h e d t o t h e a b d o m e n .
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g P l a t e 1 : D o r s a l v i e w o f C . a m n i c o l a w i t h b a r n a c l e s o n t h e c a r a p a c e .
> <
A v e r a g e d i a m e t e r o f t h e b a r n a c l e , C . p a t u l a a t t a c h e d t o t h e l a g o o n c r a b s , C . a m n i c o l a r a n g e d f r o m O . 2 3 c m - l . 8 5 c m .
T h e s i z e d i s t r i b u t i o n a n d a b u n d a n c e o f b a m a c l e s s h o w e d t h a t t h e f r e q u e n c y w a s i n d e p e n d e n t o n c r a b ' s w i d t h ( F i g . 4 a n d 5 ) .
O n t h e a v e r a g e , l a r g e - s i z e d c r a b s h a d a s m u c h b a r n a c l e s a t t a c h e d t o t h e m a s s m a l l - s i z e d c r a b s .
P R O C E E D I N G S O F 2 8 T H A N N U A L C O N F E R E N C E , N O V . 2 5 - 3 0 , 2 0 1 3
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The value of b obtained for the crab was less than 3. This indicated that C amnicola from Lagos lagoon exhibited a
negativeallometric growth. The correlated coefficient r was 0.68 for the crabs showing a low correlation between carapace
lengthand total weight in the blue crabs fouled with barnacles.
• Condition factor (K). The condition factor by size group of Camnicola with barnacle attachment from Lagos
lagoon is presented in Table 4. The K values ranged from 3,2-9.7 (combined sex). The highest K-value was re-
corded for the size group (3.5--4.4).The value decreased with increase in carapace length of C amnicola with a
mean value of 5.4.
L W Log 1.1363+1.0983Log Log =
(n = 810, r = 0.6830)
The values of length - weight relationship for C amnicola are given as follows:
Fig.6: Log length and log weight relationship of C. amnicola with barnacles.








• Growth pattern. The carapace length of C amnicola ranged from 3.8cm-8.6cm while the carapace width ranged
from 9.5cm-15.4cm, the total weight ranged from 53.1g-165.0g. The carapace length - total weight of C amnic-
ola was transformed into the logarithm form. The log length -log weight relationship showed a linear relationship
between the length and weight of the crab. The scatter diagram showing log length and log weight relationship is
illustrated in Fig. 6 below:
Fig.5: Average width of barnacle and carapace width of C. amnicola from Lagos Lagoon.
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Carapace width (em)
Carapace width (cm) Number of C. Number of % of
amnicola barnacles barnacles
9.5-10.4 38 356 6.9
10.5 -11.4 246 1576 30.4
11.5 - 12.4 388 2168 41.8
12.5 -13.4 114 902 17.4
13.5 -14.4 e 18 170 3.3
14.5 -15.4 6 12 0.2
Total 810 5184 100
Table3: Summary of barnacle distribution on C. amnicola from Lagos Lagoon (April-September 2011) based on their carapace widths.
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D i s c u s s i o n
T h e d a t a c o l l e c t e d o n 8 1 0 s p e c i e s o f e . a m n i c o l a s h o w e d t h a t t h e r e w e r e s e v e r a l s i z e g r o u p s i n t h e c r a b s ' c o m m u n i t y s a m -
p l e d . T h e c r a b s w i t h c a r a p a c e l e n g t h 6 . 5 - 7 A c m ( 4 1 . 2 % ) w a s m o s t a b u n d a n t a s s h o w n i n f i g . 2 . T h e c a r a p a c e w i d t h f r e q u e n c y I
p o l y g o n o f C a m n i c o l a a l s o s h o w e d t h a t t h e c a r a p a c e w i d t h 1 1 . 5 - 1 2 A c m ( 4 7 . 9 % ) w a s p r e d o m i n a n t . T h e p o p u l a t i o n s h o w e d I
t h r e e m a i n s i z e g r o u p s a s s m a l l c r a b s 0 . 7 % ( C W : 3 . 5 - 8 A c m ) , m e d i u m 7 5 . 6 % ( C W : 8 . 5 - 1 2 A c m ) a n d l a r g e 2 3 . 7 % ( C W : 1 2 . 5 I
- 1 6 A c m ) . T h e m e d i u m s i z e g r o u p s b e i n g t h e m o s t a b u n d a n t a n d a r e m o s t l y f e m a l e ( 9 8 . 8 % ) c o m p a r e d t o t h e m a l e s ( J . 2 % ) .
T h i s s u p p o r t s t h e w o r k o f M a r c u s e t a l . ( 1 9 9 7 ) , t h a t t h e p r e v a l e n c e a n d i n t e n s i t y o f b a r n a c l e s a r e d o m i n a n t l y c o n t r o l l e d b y
t h e l o c o m o t o r y a n d m i g r a t o r y h a b i t s o f t h e h o s t s i n c e f e m a l e c r a b s s p e n d m o r e t i m e i n d e e p e r w a t e r s o f h i g h e r s a l i n i t y a n d I
s t a t i o n a r y d u r i n g m o l t i n g a n d r e p r o d u c t i o n , t h u s t h e y a r e m o r e l i k e l y t o b e f o u l e d b y b a r n a c l e l a r v a e . O f a l l t h e s i t e o f a t t a c h -
m e n t , t h e s p e c i f i c i t y o f a t t a c h m e n t t o t h e c a r a p a c e o f e . a m n i c o l a b y e . p a t u l a w a s s i g n i f i c a n t t h a n a n y o t h e r p a r t o f t h e o r - I
g a n i s m , t h i s i s i n c o n f o r m i t y w i t h t h e r e s u l t s r e p o r t e d b y M a r c u s e t a l . ( J 9 9 7 ) a n d L a w a i - A r e & D a r a m o l a ( 2 0 I 0 ) . T h e s p a t i a l
d i s t r i b u t i o n o f b a r n a c l e s o n t h e c r a b c a r a p a c e s w e r e c o n t r o l l e d b y t h e r o u g h n e s s o f t h e s u r f a c e o f t h e c a r a p a c e , a v a i l a b i l i t y
a n d i t s c o n s p i c u o u s n e s s o n t h e l a t e r a l r e g i o n s t h a n m e d i a l . T h e s e t t l i n g b a r n a c l e l a r v a e m a y p r e f e r t h e d o r s a l s u r f a c e b e c a u s e I
i t i s e x p o s e d t o m o r e l i g h t a n d p r o b a b l y m o r e a t t r a c t i v e b i o f i l r n ( C r i s p a n d B a r n e s , 1 9 5 4 ) .
C r a b s w e r e i n h a b i t e d b y b a r n a c l e p o p u l a t i o n s h a v i n g d i f f e r e n t d e n s i t i e s a n d s i z e f r e q u e n c i e s . A v e r a g e d i a m e t e r o f
t h e b a r n a c l e , e . p a t u l a a t t a c h e d t o t h e l a g o o n c r a b s , e . a m n i c o l a r a n g e d f r o m 0 . 2 3 c m - 1 . 8 5 c m . T h i s w a s s i m i l a r t o t h e r e s u l t
r e p o r t e d b y A f s h i n e t a J . ( 2 0 1 2 ) , t h a t t h e a v e r a g e d i a m e t e r o f t h e b a r n a c l e e . p a t u l a a t t a c h e d t o t h e P o r t u n u s p e l a g i c u s c r a b
r a n g e d b e t w e e n O . 7 c m a n d 2 . I e r n . T h e s i z e d i s t r i b u t i o n a n d a b u n d a n c e o f b a r n a c l e s s h o w e d t h a t t h e f r e q u e n c y w a s i n d e p e n -
d e n t o n c r a b s ' w i d t h . T h i s o b s e r v a t i o n c o n f o r m e d t o t h e r e s u l t s o f H a r o l d , ( 1 9 8 3 ) , t h a t t h e b a r n a c l e O c t o l a s m i s m i i l l e r i d e n -
s i t i e s o n C a l l i n e c t e s s a p i d u s d i d n o t c o r r e l a t e w i t h t h e c r a b s i z e . H e h o w e v e r o p i n e d t h a t b a r n a c l e s w e r e s i g n i f i c a n t l y m o r e
a b u n d a n t o n t h e l a r g e g i l l s o f t h e c r a b .
T h e r e s u l t o f l i n e a r r e l a t i o n s h i p b e t w e e n c a r a p a c e l e n g t h a n d t o t a l w e i g h t o f t h e c r a b r e f l e c t e d a n i n c r e a s e i n w e i g h t
w i t h i n c r e a s i n g l e n g t h r e g a r d l e s s o f s e x a n d a g e t h i s w a s s i m i l a r t o t h e r e s u l t s o b t a i n e d b y L a w a l - A r e ( 1 9 9 8 ) . T h e l e n g t h -
w e i g h t r e l a t i o n s h i p e x h i b i t e d a c l u s t e r p a t t e r n w h i c h i n d i c a t e d t h a t t h e s p e c i e s w e r e f r o m t h e s a m c a g e r a n g e w i t h i n t h e l a -
g o o n . T h e c a r a p a c e l e n g t h - w e i g h t o f t h e l a g o o n c r a b s w i t h b a r n a c l e s f r o m L a g o s L a g o o n s h o w e d n e g a t i v e a l l o m e t r i c g r o w t h
s h o w i n g t h a t t h e c a r a p a c e w i d t h g r o w s h o r i z o n t a l l y i n s t e a d o f v e r t i c a l l y w i t h i n c r e a s e i n w e i g h t a l s o a s r e p o r t e d b y L a w a l -
A r e , ( 2 0 0 6 ) , G u i l l o r y a n d P e r r e t ( 1 9 9 8 ) . T h e c o r r e l a t e d c o e f f i c i e n t r w a s 0 . 6 8 f o r t h e c r a b s s h o w i n g a l o w c o r r e l a t i o n b e t w e e n
c a r a p a c e l e n g t h a n d t o t a l w e i g h t i n t h e b l u e c r a b s f o u l e d b y b a r n a c l e s . T h e r e f o r e , t h e r e w a s a n i n d i c a t i o n t h a t a n i n c r e a s e i n
c a r a p a c e w i d t h o f t h e c r a b s f o u l e d b y b a r n a c l e s g a v e a m i n i m a l i n c r e a s e i n b o d y w e i g h t .
T h e c o n d i t i o n f a c t o r ( K ) d e t e r m i n i n g t h e h a b i t a t c o n d i t i o n a n d o v e r a l l w e l l b e i n g o f c r a b v a r i e d b y s i z e f o r t h e l a g o o n
c r a b s f r o m t h e L a g o s L a g o o n . A c r a b i s s a i d t o b e i n a g o o d h a b i t a t c o n d i t i o n w h e n t h e v a l u e o f K i s h i g h . T h e d a t a o n c o n d i -
t i o n f a c t o r s h o w e d d e c r e a s e i n v a l u e w i t h i n c r e a s e i n c a r a p a c e l e n g t h w i t h a m e a n v a l u e o f S A . T h i s i n d i c a t e d r e d u c t i o n i n
t h e c a p a b i l i t y t o m o l t w i t h a g e . P r a g e r e t a l . ( 1 9 9 0 ) , o b s e r v e d t h a t e c d y s i s b e c o m e s d i f f i c u l t a s c r a b s g r o w o l d . T h e r e s u l t o f
t h e s e x r a t i o r e v e a l e d t h a t t h e r e i s s i g n i f i c a n t d i f f e r e n c e b e t w e e n m a l e a n d f e m a l e c r a b s f o u l e d w i t h b a r n a c l e s , i n d i c a t i n g t h a t
t h e r e w e r e m o r e f e m a l e s f o u l e d t h a n m a l e s . D e s p i t e t h e a t t a c h m e n t o f b a r n a c l e s t o t h e e x t e r n a l a r e a o f t h e c r a b s , t h e r e w a s a
s t e a d y g r o w t h o f t h e c r a b , h e n c e n o i n d i c a t i o n o f t h e a t t a c h m e n t o f b a r n a c l e t o t h e e x p o s e d p a r t s a f f e c t i n g t h e g r o w t h o f t h e
c r a b .
• S e x R a t i o . O u t o f t h e 8 1 0 s p e c i m e n s o f t h e l a g o o n c r a b s w i t h b a r n a c l e a t t a c h m e n t s t u d i e d , 1 0 w e r e m a l e s w h i l e
8 0 0 c r a b s w e r e f e m a l e s . T h e r e s u l t o f C h i - s q u a r e t e s t s h o w e d t h a t t h e n u m b e r o f f e m a l e l a g o o n c r a b s w i t h b a r n a c l e
a t t a c h m e n t i s s i g n i f i c a n t ( X 2 = 7 7 0 . 5 0 , I d f . a t 5 % l e v e l ) t h a n t h e n u m b e r o f m a l e s . T h u s , t h e r e i s a s i g n i f i c a n t d i f -
f e r e n c e b e t w e e n m a l e a n d f e m a l e c r a b s f o u l e d w i t h b a r n a c l e s .
K E Y ; C L = C a r a p a c e L e n g t h ( e m ) , W t = T o t a l w e i g h t ( g ) , N = N u m b e r , K = C o n d i t i o n f a c t o r
C L R a n g e ( c m )
N C L ( e m )
W t ( 9 )
K
3 . 5 - 4 . 4 4 0 4 . 0 6 2 . 3 9 . 7
4 . 5 - 5 . 4 1 1 8 5 . 0 7 4 . 0 5 . 9
5 . 5 - 6 . 4 4 1 8 6 . 0 9 5 . 5 4 . 4
6 . 5 - 7 . 4 2 1 4 7 . 0 1 2 5 . 4 3 . 7
7 . 5 - 8 . 4 2 0 8 . 0 1 6 5 . 0 3 . 2
T O T A L 8 1 0
5 . 4
T a b l e 4 : C o n d i t i o n f a c t o r ( K ) b y s i z e g r o u p o f C . a m n i c o l a w i t h b a r n a c l e s f r o m L a g o s L a g o o n ( A p r i l - S e p t e m b e r , 2 0 1 1 ) .
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H a r o l d , K . V . ( 1 9 8 3 ) : T h e d i s t r i b u t i o n , s i z e a n d r e p r o d u c t i o n o f t h e p e d u n c u l a t e b a r n a c l e i O c t o l a s m i s m u l l e r i ) o n t h e b l u e c r a b
( C a l l i n e c t e s s a p i d i u s ) . F i e l d M u s e u m 0 / N a t u r a l H i s t o r y . D e p t . o f Z o o l o g y , C a r l i s l e , P e n n s y l v a n i a 6 8 p p .
H i c k m a n , C . P . ( J r . ) , R o b e r t , L . S a n d L a r s o n , A . ( 1 9 9 6 ) : I n t e g r a t e d P r i n c i p l e s a / Z o o l o g y . l O t h E d . , N e w Y o r k : M c f l r a w - H i l l . 9 0 1 p p .
L a w a i - A r e , A . O . ( 1 9 9 8 ) : C o m p o s i t i o n f o o d a n d f e e d i n g h a b i t s a n d f e c u n d i t y w i t h p a r t i c u l a r r e f e r e n c e t o B a d a g r y L a g o o n c r a b
( C a l l i n e c t e s a m n i c o l a ) . M . S c . T h e s i s , U n i v e r s i t y o f L a g o s , N i g e r i a . 8 6 p p .
_ _ _ , K u s e m i j u , K . ( 2 0 0 0 ) : S i z e c o m p o s i t i o n , g r o w t h p a t t e r n a n d f e e d i n g h a b i t o f t h e b l u e c r a b ( C a l l i n e c t e s a m n i c o l a ) i n t h e B a d a g r y
L a g o o n , N i g e r i a . J . S c i . R e s . D e v . 5 : 1 6 9 - 1 7 6 .
_ _ _ ( 2 0 0 6 ) : T h e b i o l o g y a n d c u l t u r e p o t e n t i a l s o f t h e l a g o o n c r a b ( C a l l i n e c t e s a m n i c o l a ) f r o m B a d a g r y , L a g o s a n d L e k k i l a g o o n s ,
N i g e r i a . P h D T h e s i s , 3 0 0 p p .
_ _ _ , D a r a m o l a , T . O . ( 2 0 1 0 ) : B i o f o u l i n g o f t h e b a r n a c l e s ( C h e l o n i b i a p a t u l a ) o n t w o P o r t u n i d c r a b s ( C a l l i n e c t e s a m n i c o l a ) a n d
( P o r t u n u s v a l i d u s ) o f f L a g o s C o a s t , N i g e r i a . E u r o p e a n J o u r n a l o f S c i e n t i f i c R e s e a r c h 4 4 ( 3 ) : 5 2 0 - - 5 2 6 .
M a r c u s , M . K . ( J r . ) , J a r e d , W . v . , W i l l i a m s , B . J . a n d H a r o l d , K . V . ( 1 9 9 7 ) : B a r n a c l e f o u l i n g o f t h e b l u e c r a b ( C a l l i n e c t e s s a p i d u s ) a t
B e a u f o r t , N o r t h C a r o l i n a . J o u r n a l a / C r u s t a c e a n B i o l o g y 1 7 ( 3 ) : 4 2 4 - 4 3 9 .
O n y e m a , I . C . , O t u d e k o , O . G . a n d N w a n k w o , D . 1 . ( 2 0 0 3 ) : T h e d i s t r i b u t i o n a n d t h e c o m p o s i t i o n o f p l a n k t o n a r o u n d a s e w a g e d i s p o s a l
s i t e a t I d d o , N i g e r i a . J . S c i . R e s . D e v . 7 : 1 - 2 4 .
P a n c h a l , C . B . ( 1 9 8 4 ) : B i o f o u l i n g a n d c o r r o s i o n s t u d i e s a t t h e s e a c o a s t t e s t f a c i l i t y i n H a w a i i , C G N F - 8 4 0 9 3 0 - 1 , 6 p p .
P a r s o n s , R . ( 1 9 9 8 ) : S t a t i s t i c a l A n a l y s i s : A D e c i s i o n - M a k i n g A p p r o a c h . 2 n d e d . N e w Y o r k : H a r p e r & R o w . 7 9 1 p p .
P a u l y , D . ( 1 9 8 3 ) : S o m e s i m p l e m e t h o d s f o r t h e a s s e s s m e n t o f t r o p i c a l f i s h s t o c k s . F A G F i s h . T e c h . P a p e r 2 3 4 . 5 2 p p .
P r a g e r , M . H . , M c C o n a u g h a , J . R . , J o n e s , C . M . a n d G e e r , P . J . ( 1 9 9 0 ) : F e c u n d i t y o f b l u e c r a b ( C a l l i n e c t e s s a p i d u s ) i n C h e s a p e a k e B a y :
b i o l o g i c a l , s t a t i s t i c a l a n d m a n a g e m e n t c o n s i d e r a t i o n s . B u l l . M a r . S c i . 4 6 : 1 7 0 - 1 7 9 .
S c h n e i d e r , W . ( 1 9 9 0 ) : F i e l d G u i d e t o t h e C o m m e r c i a l M a r i n e R e s o u r c e s 0 / t h e G u l f 0 / G u i n e a . F A O , R o m e . 2 6 8 p p .
W a r n e r , G . F . ( 1 9 8 2 ) : T h e B i o l o g y o f C r a b s . L o n d o n : E l e k S c i e n c e , 2 0 2 p p .
W e b b , J . E . ( 1 9 5 8 ) : T h e E c o l o g y o f L a g o s L a g o o n . T h e L a g o o n s o f t h e G u i n e a C o a s t . L o n d o n : P h i l . T r a n s . R o y . S o c . 6 8 3 ( 2 4 l ) :
3 0 7 - 3 1 8 .
W i l l i a m s , A . B . ( 1 9 8 4 ) : S h r i m p s t o F l o r i d a . W a s h i n g t o n , D C : S m i t h s o n i a n [ n s t i t u t i o n P r e s s , 5 5 0 p p .
Z i m m e r , C . ( 2 0 0 4 ) : P a r a s i t e R e x . T h e B i z a r r e W o r l d o f N a t u r e s M o s t D a n g e r o u s C r e a t u r e s . L o n d o n : F r e e P r e s s . 4 : 9 8 - l 0 0 .
A f s h i n , A . B . , M e h d i , N . a n d M e h d i , H . ( 2 0 1 2 ) : T h e d i s t r i b u t i o n o f B a r n a c l e E p i z o i t e s , C h e l o n i b i t a p a t u l a o n B l u e s w i m m e r c r a b ,
P o r t u n u s p e l a g i c u s . J o u r n a l 0 / W o r l d A p p l i e d S c i e n c e s 2 0 / 2 : 2 3 6 - 2 4 0 .
A n d e r s o n , J . M . , C i m a , M . 1 . a n d L a n g e r , R . ( 2 0 0 3 ) : B i o c o m p a t i b i l i t y a n d b i o f o u l i n g o f M E M S d r u g d e l i v e r y d e v i c e s . B i o m a t e r i a l s .
2 4 1 l 1 : 1 9 5 9 - 6 7 .
B r o w n , C . A . a n d O y e n e k a n , J . A . ( 1 9 9 8 ) : T e m p o r a l v a r i a b i l i t y i n t h e s t r u c t u r e o f b e n t h i c m a c r o f a u n a c o m m u n i t i e s o f t h e L a g o s l a g o o n
a n d h a r b o u r , N i g e r i a . P o l . A r c h . H y d r o b i o l . 4 5 / 1 : 4 5 - 5 4 .
C a r m o n a - S u a r e z , C . A . a n d C o n d e , J . E . ( 1 9 9 6 ) : L i t t o r a l b r a c h y u r a n c r a b s ( C r u s t a c e a : D e c a p o d a ) f r o m F a l c o n , V e n e z u e l a , w i t h
b i o g e o g r a p h i c a l a n d e c o l o g i c a l r e m a r k s . R e v . B r a s . B i o i . 5 6 : 7 2 5 - 7 4 7 .
C r i s p , D . J . a n d B a r n e s , H . ( 1 9 5 4 ) : T h e o r i e n t a t i o n a n d d i s t r i b u t i o n o f b a r n a c l e s a t s e t t l e m e n t w i t h p a r t i c u l a r r e f e r e n c e t o s u r f a c e c o n t o u r .
J o u r n a l 0 / A n i m a l E c o l o g y , 2 3 1 4 : 1 4 2 - 1 6 2 .
F A O ( 1 9 6 9 ) , F i s h e r i e s S u r v e y i n W e s t e r n a n d M i d w e s t e r n R e g i o n o f N i g e r i a . U N D P / F A O R o m e . S F : 7 4 I N I R 6 , 1 4 2 p p .
G a y a n i l o , F . C . a n d . P a u l y , D . ( 1 9 9 7 ) : F A O - I C L A R M S t o c k A s s e s s m e n t T o o l s ( F i S A T ) . F A G C o m p u t e r i z e d I n / o r m a t i o n S e r i e s
( F i s h e r i e s ) N o . 8 , R o m e , 2 6 2 p p .
G u i l l o r y , V . a n d P e r r e t , W . E . ( 1 9 9 8 ) : M a n a g e m e n t , h i s t o r y , s t a t u s a n d t r e n d s i n t h e L o u i s i a n a b l u e c r a b f i s h e r y . J . S h e l l f i s h R e s . 1 7 ( 2 ) :
4 1 3 - 4 2 4 .
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